The migration of Indonesian workers abroad and that of foreign workers into Indonesia made problems for the economic growth of Indonesia and ASEAN. This study attempts to analyze the patterns of spatial interaction of labor that occur in Indonesia. It used the Euclidean distance, spatial weight matrix approach to calculate the Local Indicators of Spatial Association (LISA). This study took a sample of workers in ASEAN member countries with a focus on analysis on Indonesian workers during [2004][2005][2006][2007][2008][2009][2010][2011][2012][2013][2014][2015][2016][2017][2018]. Analysis was performed using spatial panel data. The results showed that there was a change in the pattern of spatial interaction of Indonesian workers, which in 2004 had a lot of spatial interactions with workers from countries with a large workforce. However, in 2018, they interacted spatially with workers from countries with few workers. Besides, the majority of Indonesian migrants work as low-ranking workers in ASEAN countries, while the majority of foreign workers from ASEAN countries work in managerial and professional levels. This implies that the Indonesian government needs to provide technical and managerial skills, soft skills, and English for migrant workers before working abroad so that they are better able to compete with foreign workers and subsequently receive better salaries.
INTRODUCTION
The abundance of human capital departs from endogenous growth theory reasoning, which focuses on the influence of human capital on economic growth. Endogenous economic growth theory develops exogenous growth theories were only physical capital and capital influence economic growth. Several results of the study on human capital spillover and human capital externalities related to economic growth have been studied by several researchers since several years ago (Castro Laszlo and Laszlo 2002; Feser 2003; Lucas Jr 1988; Romer 1990) . They discussed the role of human capital by including human capital in the form of physical capital and uneducated labor. Human capital is defined as something related to the knowledge or characteristics of workers owned (whether innate or acquired) by workers (Lucas Jr 1988) . Worker's knowledge or characteristics contribute to productivity (Raspe and Van Oort 2006) . An externality effect from high growth economies occurred in an area that invests in the accumulation of human capital (Cabrales 2011; Mathur 1999) . Thus, substantial investment in human capital accumulation will increase economic growth (Blundell, Dearden, Meghir, and Sianesi 1999; Wolff 2000) .
Similar research on the externalities of human capital examines the external impact of education on land prices and wages. Moretti (2004) states that companies located in cities with growth in college graduates will increase productivity more quickly, compared to similar companies located in cities with slower college graduates. Estimates of differences in productivity between cities with high human capital and cities with low human capital occur because of differences in wages in the two cities. In this case, the manufacturing company will gain more profit if the existence of human capital is closer to it, both geographically and economically. Caroline, Kurnia, and Firmansyah (2018) study the impact of human capital using the Euclidean Distance measurement method. They show that the pattern of Indonesian human capital spatial interaction converges to low-low (LL) area by 44.11 percent of the total sample located in LL areas namely North Kalimantan, Maluku, East Nusa Tenggara, Papua, West Papua, Riau, West Sulawesi, Central Sulawesi, Southeast Sulawesi, North Sumatra, West Sumatra, Gorontalo, East Kalimantan, North Sulawesi, North Maluku, the remaining 29.41 percent of the total sample was in the low-high (LH) area 20.58 percent of the total sample was in the high-high (HH) area, and 5.88 percent are in the high-low (HL) area. Caroline, Sugiyanto, Kurnia, and Firmansyah (2017) The liberalization of labor flows reflected by labor migration is essential in integration in the ASEAN region, so research on the patterns of labor migration of 10 ASEAN countries needs to be conducted. Labor migration is a social phenomenon that occurs in the ASEAN region. Economic reasons that encourage workers to migrate into a country are the level of wages and income earned is higher than in the country of origin, while non-economic reasons that encourage workers to migrate into a country are the number of population, the amount of unemployment, the information easily obtained because of the sophistication of technology, adequate and easily accessible transportation facilities, the level of education in accordance with the criteria required by the destination country.
The entry into force of the AEC has both a beneficial and adverse effect. MEA has several advantages: (i) encourage increased exports and imports with the existence of a tariff-free and barrier-free system. Increased exports will increase Indonesia's competitiveness in the ASEAN market. Domestic needs will be easier to obtain from the entry of goods from abroad. (ii) AEC encourages the growth of foreign investment that can strengthen domestic capital resilience. Increased foreign investment means it will increase the likelihood of foreign investors exploiting domestic natural resources. (iii) there is an expansion of goods and services among ASEAN member countries. (iv) the opening of workforce fields. AEC also has adverse impacts, namely: (i) the entry of ASEAN products and services, (ii) the competitiveness of the quality of human capital of local workers with foreign workers.
The main objective of this study is to analyze the Local Indicators of Spatial Association (LISA) of Indonesian Workers on Indonesia's Economic Growth, especially labor migration into Indonesia and labor migration out of Indonesia. This study also examines the employment structure of Indonesian migrants in other ASEAN countries.
THEORETICAL FRAMEWORK AND HY-POTHESES
The framework of this study is the development of the economic growth model of Solow (1956) , Mankiw, Romer, and Weil (1992) and Knowles and Owen (1995) . They took into account the role of educated labor and the role of uneducated labor in its economic growth model (Moretti 2004) . All these descriptions can be shown in Figure 1 .
Source: Developed for this study 
RESEARCH METHOD
This research was conducted from 2004 to 2018 or 15 years. The choice of the time period is made by considering the limitations of the data used in the study. The sample of this study includes ASEAN member countries: Indonesia, Malaysia, the Philippines, Thailand, Singapore, Brunei Darussalam, Vietnam, Laos, Myanmar, and Cambodia. Description of the variables used per capita GDP, capital stock, and labor. The research data description can be seen in Table 1 . (Fotheringham, Brunsdon, and Charlton 2000; Haining and Haining 2003) . Local spatial autocorrelation indicates individual contributions to global spatial autocorrelation. Local spatial autocorrelation is a value that is observed i positive (has in common) or negative (different) with neighbor observation, j. The Moran Index is between -1≤ | I | ≤1. This study adopted the Local Moran I statistics from Anselin (1995 is an element of the spatial weight matrix that links observations of state i (the observed state) with its neighboring state, j using the Euclidean distance approach based on the coordinate point x and the coordinate point of a country.
The Moran Scatter Plot
The Local Moran's Index can also be represented in the form of The Moran Scatter Plot. This study adopts the concept of The Moran Scatter Plot from Dubé and Legros (2014) and Anselin (1995) . 
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DATA ANALYSIS AND DISCUSSION Spatial Weight Matrix with Euclidean Distance Approach
Spatial weight matrix with Euclidean distance approach is the way to see the distance between one province and the others in Indonesia, By using this approach, the researchers can obtain the spatial weight matrix or spatial balancing that is by using the information of coordinate point X (latitude) and coordinate point Y (longitude) from the neighborhood. The use of Euclidean Distance has some reasons such as: First, Indonesia and others are not only limited by the land only but also other countries that are limited by waters or sea. Second, the use of a spatial weight matrix through Euclidean Distance is expected to make the calculation easier.
This study was designed with the model of spatial autocorrelation method through Global Moran's I and Local Moran's I. The calculation of Global Moran's I and Local Moran's I was done using Euclidean Distance approach based on the coordinate point X and coordinate point Y of the countries. The units of Euclidean Distance were for 1 Euclidean Distance = 15,91 mills. The calculation of Euclidean Distance was done using GeoDa version 16.8. The spatial weight matrix of Indonesia can be seen in Table 1 . 
Economic Growth
Economic growth is represented by GDP per capita. Before calculating LISA, it will first calculate the spatial weight matrix of GDP per Capita of ASEAN member countries. The calculation of the spatial weight matrix in this study uses the Euclidean Distance approach with GeoDa September 2018 version. The results of the calculation of the spatial weight matrix using the Euclidean Distance approach are shown in Table 3 . Moran scatters plot is a tool used to see the relationship between standardized observations and standardized values of neighbors. Besides, Moran scatter plot can also be used to identify the balance and spatial influence (Anselin 1995) . The Moran scatter plot shown in Figure 3 shows that economic growth in 2004 from Indonesia is located in Quadrant III. LL (Low-Low), showing that countries with low economic growth characteristics interact spatially with countries with low economic growth. is the country's GDP per capita 2018 is a 2018 spatial weighting matrix per capita of neighboring countries using the Euclidean distance approach. Another thing is allegedly due to the realization of the form of economic cooperation in the ASEAN region with its trading partner countries, namely China, Japan, South Korea, India, Australia, and New Zealand, known as the Regional Comprehensive Economic Partnership (RCEP) in force since 2011. This evidenced by the export of Indonesia's Leading Manufacturing to the Regional Comprehensive Economic Partnership (RCEP).
According to the Ministry of Trade (2015), there is an excellent potential and resources in the unification of 15 RCEP member countries, both in terms of a total population reaching 3.4 billion (approximately 48% of the total world population), as well as total GDP in the range of USD 20 trillion. (40% of total world GDP), and total trade of USD 10.1 trillion (28% of world trade). Therefore, the potential for RCEP cooperation is expected to provide greater benefits for the Indonesian economy compared to previous collaborations.
Capital
The Spatial Weight Matrix with the Euclidean Distance approach is identified in Table 5. is capital 2018 is a spatial weight matrix of neighboring capital with the Euclidean distance approach Table 7 shows that there is a change in the pattern of capital spatial interactions. Originally in 2004, Indonesia, with high capital characteristics, interacted with countries with high capital characteristics, but it appears in 2018 that Indonesia with high capital characteristics has spatial integration with countries with low capital characteristics. This is allegedly due to an increase in exports of goods and services from Indonesia to countries in the ASEAN Region, which are increasing. is labor 2018 is a spatial weight matrix of neighboring labor with the Euclidean distance approach Table 9 shows that there was a change in the pattern of spatial interaction of Indonesian workers between 2004 and 2018. It appears that Indonesia, with a characteristic of a large workforce, had much spatial interaction with countries having a similar workforce in 2014. This condition has changed in 2018, where Indonesia, as a country with a large workforce, interacts with a country that has few workers, namely Thailand. Changes in the pattern of spatial interaction of Indonesian workers between 2004 and 2018 are shown in Figure 9 and Figure 10 . Figure 9 shows that Indonesia, with a hot spot region, namely Indonesia, with the characteristics of its workforce, has much spatial interaction with countries with a large workforce in 2004. The hot spots areas appear on the red LISA workforce map. In 2018, however, Indonesia, with a high labor force, has much spatial interaction with a country that has a low labor force, namely Thailand.
Source: Processed data with Stata 13 
Change in Spatial Interaction Patterns of Indonesian Workers, 2004 versus 2018
There was a change in the pattern of interaction of Indonesian workers between 2004 and 2018. In 2014, Indonesian workers who were a country with a large number of migrant workers interacted with workers who came from countries with large workers as well, namely the Philippines. This is different from the conditions in 2018, where Indonesian workers interact more with workers from Thailand who have small migrant workers. This study uses labor migration to represent Indonesian workers who work abroad. In the case of Indonesia, changes in the pattern of spatial interaction of Indonesian workers are due to labor migration into Indonesia, and labor leaving Indonesia both internally and externally to other ASEAN countries. Table 11 shows that there is a change in the pattern of spatial interaction of Indonesian migrant workers in the ASEAN region. In 2004, the Indonesian migrant workers the ASEAN countries such as Malaysia, Brunei Darussalam, and Singapore were 137,644 workers. In 2017, however, they migrated to six ASEAN countries, namely Malaysia, Singapore, Myanmar, Thailand, Philippines, and Vietnam, with a total of 84,451 workers. The number of Indonesian migrant workers migrating within the ASEAN region in 2017 is less than that of 2004. Table 11 shows that there was a decrease in the number of migrant workers to ASEAN countries between 2004 and 2017, which decreased from 429,872 to 261,820 workers. Most of the Indonesian migrant workers to ASEAN countries have intermediate education (Junior and Senior High School) . Table 13 shows that most of the Indonesian migrants worked in the non-ASEAN Region in 2017. They mostly worked in India, namely 34.51% or 14,383 workers, followed by those who worked in Germany, namely 16.34% or 6,809 workers. Table 16 shows that migrants from other ASEAN countries working in Indonesia in 2017 were mostly professional workers, at 66.83 percent (85,974/128,642) . The composition of these workers is 42,006 Technicians & associated professionals, 23,869 professionals, and 20,009 managers. Comparing Table 14 and Table 16 , we can conclude that Indonesian migrant workers in other ASEAN countries work a lot in sectors with low skill requirements, such as construction workers and domestic helpers, while many foreign workers in Indonesia work as professionals and managers. This implies the need for Indonesian government policy to better equip technical and managerial skills through various professional certification programs for migrant workers before working abroad. Improving technical and managerial skills will be able to increase the salary of these workers (Li and Li 2007; Wang 2008) . The training program for migrant workers also needs to include interpersonal skills and confidence (Williams and Baláž 2005) . The government also needs to equip these workers with English-language communication skills, which are an absolute necessity for working abroad (Erling, Seargeant, Solly, Chowdhury, and Rahman 2015) .
On the other hand, the Indonesian government needs to implement professional certification requirements for foreign workers working in Indonesia. In practice, foreign workers may occupy managerial or professional positions when, in fact, they do not have the skills required for the position. This can happen because the foreign workers are workers brought in by foreign companies investing in Indonesia. The application of professional certification requirements for foreign workers, and if possible, mastery of Indonesian, can reduce the flow of foreign workers to Indonesia.
This research is supported and strengthened by the results of research from Skeldon (1997) and Hugo (1993) . Skeldon (1997) shows that migrants from Indonesia who work abroad have characteristics of low education, limited knowledge, and limited expertise with ages between 15 to 40 years working as domestic helpers or factory workers. It is different from the condition of migrants from countries such as Thailand, the Philippines, and South Korea with adequate education, adequate knowledge, and adequate expertise.
Similar to Skeldon (1997) , Hugo (1993) mentions that the majority of Indonesian migrant workers have a low level of expertise. Generally, women are employed as domestic workers in Singapore, Malaysia, Saudi Arabia, Hong Kong, and Brunei Darussalam. Whereas male migrant workers mostly work in South Korea, Taiwan, and Japan. Besides, Kassim (1998) show that the quality of Indonesian migrant workers is aware of the rights they have received. It was stated that 82 percent of Indonesian migrant workers were women from rural areas with primary education, and 98 percent of them worked in the domestic or household sector. This condition has placed Indonesian women migrant workers working on 3D characters, namely Dirty, Dangerous, Difficult (dirty, dangerous work with a high degree of difficulty).
CONCLUSION, IMPLICATION, SUGGES-TION, AND LIMITATIONS
The results showed that there was a change in the pattern of spatial interaction of Indonesian workers, which in 2004 had a lot of spatial interactions with workers from countries with a large workforce. However, in 2018, they interacted spatially with workers from countries with few workers. This is alleged because the number of Indonesian migrant workers migrating within the ASEAN countries decreases sharply in 2017, namely from 137,644 workers in 2017 to 84,451 workers in 2014. There are more Indonesian migrants working in other ASEAN countries compared to foreign workers from ASEAN countries who work in Indonesia. In addition, most Indonesian migrants work in the elementary occupation, while foreign workers from ASEAN countries work more as managers and professionals
There is some policy implication of these findings. The Indonesian government needs to provide technical and managerial skills, soft skills, and English for migrant workers before working abroad. The Indonesian government may also implement professional certification requirements for foreign workers working in Indonesia to protect the flow of foreign workers coming to Indonesia
The limitation of this study is that it deals with limited data. It regarded the ASEAN labor migration only until 2017. Data on ASEAN labor migration 2018 will be published in November 2019. Therefore, a study on a similar purpose can be done in the future by considering this limitation.
